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PEST CONTROL 

In Commercial Fruit Plantings1 
THE BATTLE against insects, diseases, and other pests in Illinois orchards must be fought every year. To help in the fight, var­
ious experimental agencies are constantly working out better methods 
of pest control. This circular brings together the latest recommenda­
tions from the Illinois, Kentucky, and Indiana Experiment Stations, 
the Illinois Natural History Survey, and the U. S. Department of 
Agriculture. You may need to adjust these recommendations to suit 
your own conditions - but don't experiment with untested materials 
and methods. To do so may mean disaster. 
Pest-control measures are so closely linked with other operations 
that they cannot be easily separated. This circular therefore includes 
the practices recommended for quality fruit - not just adequate pest 
control. For efficient operation, orchard practices must be well organ­
ized. So you are urged to study the following pages carefully in order 
to cope better with the many problems that face you as a specialist in 
agriculture. 
SOME BASIC STEPS IN PEST CONTROL 
Continue Sanitation Practices 
With the general use of organic insecticides and fungicides and 
with the increased cost of hand labor, many growers are omitting sani­
tation practices. This, however, is definitely a mistake. It is practically 
impossible to secure a high-quality crop when one depends entirely 
upon chemical treatments. So if at all possible, the following practices 
should be observed. 
For codling moth control 
1. If possible remove all wormy fruit and destroy. Examine the 
top third of the tree closely at the end of the first brood, to evaluate 
the numbers of larvae that have entered the fruit. 
2. Avoid mulching material coarse enough for a larva to spin a 
cocoon. 
1 By DWIGHT POWELL, Professor of Plant Pathology, University of Illinois; RONALD K. 
MEYER, Associate Entomologis!j, Illinois State Natural History Survey; and FRANK W. OWEN, 
Extension Specialist in Fruit Lrops. 
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3 .  S t o r e  o r c h a r d  c r a t e s  a n d  u s e d  b a s k e t s  i n  a  c l o s e d  b u i l d i n g  o r  
a t  l e a s t  5  m i l e s  f r o m  t h e  o r c h a r d .  S c r e e n  t h e  p a c k i n g  s h e d  i f  i t  i s  n e a r  
t h e  o r c h a r d .  T h e s e  m e a s u r e s  k e e p  t h e  a d u l t  m o t h s  f r o m  r e t u r n i n g  t o  
t h e  o r c h a r d  t h e  n e x t  s e a s o n .  
4 .  C o l l e c t  a n d  b u r n  a l l  p r u n i n g s  a n d  o t h e r  d e b r i s .  D e s t r o y  
b r o k e n  c r a t e s  a n d  b a s k e t s ,  d i s c a r d e d  s a c k s ,  w e e d  s t e m s ,  c o r n  s t a l k s ,  e t c .  
5 .  S t o r e  p r o p s  i n  a  c l o s e d  b u i l d i n g  o r  c h e m i c a l l y  t r e a t  t h e m  
b e f o r e  t h e  n e x t  s e a s o n .  
F o r  d i s e a s e  c o n t r o l  
1 .  C o l l e c t  a n d  r e m o v e  i n f e c t e d  f r u i t .  
2 .  P r u n e  o u t  f i r e b l i g h t  i n f e c t i o n s  a s  t h e y  a p p e a r ,  c u t t i n g  4  t o  6  
i n c h e s  b e l o w  t h e  l a s t  p o i n t  o f  v i s i b l e  i n f e c t i o n .  
3 .  R e m o v e  a l l  d r o p p e d  f r u i t  f r o m  t h e  o r c h a r d  a t  r e g u l a r  i n t e r ­
v a l s .  
4 .  R e m o v e  a l l  p r u n e d  w o o d  f r o m  t h e  o r c h a r d  a n d  b u r n .  D o  n o t  
c h o p  u p  a n d  l e a v e  u n d e r  t h e  t r e e s .  
P r u n i n g  I s  V e r y  I m p o r t a n t  
G o o d  p r u n i n g  i s  o f  t h e  g r e a t e s t  i m p o r t a n c e  i n  g o o d  o r c h a r d i n g .  A  
d e f i n i t e  a n n u a l  p r u n i n g  p r o g r a m  w i l l  m a k e  h e a l t h y  t r e e s .  
F o r  o n e  t h i n g ,  g o o d  p r u n i n g  i s  a n  a i d  i n  s a n i t a t i o n .  T w i g s  t h a t  
h a v e  b e e n  k i l l e d  b y  b l i g h t  o r  b r e a k a g e  s h o u l d  b e  r e m o v e d  t o  h e l p  
T o p s  o f  h i g h  t r e e s  
s h o u l d  b e  l o w e r e d  f o r  
c o n v e n i e n c e  i n  s p r a y ­
i n g  a n d  h a r v e s t i n g .  
F r u i t  t r e e s  s h o u l d  n o t  
b e  a l l o w e d  t o  g r o w  
m o r e  t h a n  a b o u t  2 0  
f e e t  h i g h .  I f  t r e e s  a r e  
a l r e a d y  t o o  t a l l ,  c u t  
l e a d e r s  b a c k  t o  h o r i ­
z o n t a l  l a t e r a l  b r a n c h e s  
( s e e  a r r o w s ) .  T o o ­
h e a v y  c u t t i n g  e x p o s ­
i n g  t o o  m u c h  o f  t h e  
t o p  t o  t h e  s u n ,  m a y  
c a u s e  b r a n c h e s  t o  s u n ­
s c a l d .  L i g h t  p r u n i n g ,  
w h e n  t h e  t r e e  f i r s t  b e ­
g i n s  t o  g r o w  t o o  h i g h ,  
i s  m u c h  b e t t e r .  ( F i g .  1 )  
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control Botryosphaeria, frog-eye leaf spot, and black rot. Also, fire­
blight infections may be reduced by pruning blighted twigs and cankers. 
Lateral branches should be cut back so that long tips do not extend 
beyond the periphery of the tree. Such tips are hard to spray and 
easily become infected with scab. Thus, they may be a source of spores 
for secondary infection. 
Good pruning is a help in spraying as well as in sanitation. If 
branches are thinned out arid the height of tall trees is reduced (Fig. 
1) it is easier to get good coverage of the trees with spray material­
and less spray is needed. As already suggested, cutting back lateral 
branches will also make spraying easier. Such pruning is especially 
worth while in orchards where spraying is done by the nonstop system. 
It also appears to be of utmost importance in securing maximum effi­
ciency of concentrate sprays. 
Other advantages of good pruning are that it reduces the amount 
of spray required for thorough coverage of each tree and cuts down 
fruit-thinning costs. 
You can save a lot of pruning time by removing water sprouts with 
a gloved hand in the early summer. At this period of the year water 
sprouts up to 12 inches long can be rubbed off a mature tree in a short 
time. 
It Pays to Fertilize 
For adequate production and good fruit, trees must be in a good 
state of vigor. Vigorous trees are far less likely to be attacked by 
insects and disease-producing organisms than are less thrifty trees. 
And if they are injured they will recover more rapidly and completely. 
Trees not in good vigor may be completely destroyed by what are 
normally considered minor pests. 
There are no hard-and-fast rules for fertilizing the orchard. It is, 
however, important to fertilize every year and to maintain a soil­
fertility level high enough to support a vigorous cover crop on the 
orchard floor. 
Many growers apply only nitrogen fertilizers. Others use complete 
fertilizers, applying enough that the soil receives an adequate supply 
of nitrogen. 
The optimum amount of nitrogen to apply will vary with differ­
ences in soils and soil management systems. Soils low in organic 
matter will require more nitrogen than those that are high in organic 
matter. Orchards kept in sod the year round will generally need more 
nitrogen than those that are clean-cultivated during the growing sea­
son. Too much nitrogen will harm the finish and color of the fruit. 
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I n  g e n e r a l ,  t h e  a p p r o x i m a t e  r a t e  f o r  y o u n g  t r e e s  i s  1 . 3  o u n c e s  o f  
a c t u a l  n i t r o g e n  p e r  y e a r  o f  t r e e  a g e .  A  I - y e a r - o l d  t r e e  s h o u l d  r e c e i v e  
Y 4  p o u n d  o f  a m m o n i u m  n i t r a t e  ( 3 3  p e r c e n t  a c t u a l  n i t r o g e n )  o r  a b o u t  
V z  p o u n d  o f  s o d i u m  n i t r a t e  ( 1 6  p e r c e n t  a c t u a l  n i t r o g e n ) .  B y  t h e  t i m e  
a  t r e e  i s  m a t u r e  i t  s h o u l d  b e  r e c e i v i n g  1  t o  2  p o u n d s  a  y e a r .  T r e e s  
m o r e  t h a n  2 5  y e a r s  o l d  s h o u l d  n o t  r e c e i v e  m o r e  t h a n  2  p o u n d s .  
S o i l  t e s t s  a r e  u s e f u l  i n  d e t e r m i n i n g  w h e t h e r  a  s o i l  n e e d s  p h o s p h o r u s ,  
p o t a s s i u m ,  o r  l i m e ,  a n d ,  i f  s o ,  h o w  m u c h .  T h e s e  e l e m e n t s  h a v e  a  
d e f i n i t e  p l a c e  i n  m a n y  o r c h a r d  f e r t i l i t y  p r o g r a m s ,  a l t h o u g h  a p p l e s  a n d  
p e a c h e s  d o n ' t  r e q u i r e  s u c h  l a r g e  a m o u n t s  a s  d o  f i e l d  c r o p s .  
M a n y  I l l i n o i s  o r c h a r d  s o i l s  a r e  h i g h l y  a c i d .  T h i s  a c i d i t y  i s  a p ­
p a r e n t l y  r e s p o n s i b l e  f o r  t o x i c  c o n c e n t r a t i o n s  o f  m a n g a n e s e  i n  t h e  s o i l ,  
w h i c h  s e v e r e l y  i n j u r e  s o m e  a p p l e  a n d  p e a c h  t r e e s .  W h e r e  s o i l s  h a v e  
p H  r e a d i n g s  b e l o w  5 . 5 ,  l i m i n g  s h o u l d  b e  c o n s i d e r e d .  
S o i l s  t e s t i n g  l o w  i n  p h o s p h o r u s  o r  p o t a s s i u m  s h o u l d  r e c e i v e  e n o u g h  
f e r t i l i z e r  t o  r a i s e  t h e  p h o s p h o r u s  a n d  p o t a s s i u m  l e v e l s  a t  l e a s t  t o  
m e d i u m .  
F o r  i n f o r m a t i o n  o n  h o w  t o  s a m p l e  y o u r  s o i l  a n d  g e t  i t  t e s t e d ,  w r i t e  
t o  t h e  D e p a r t m e n t  o f  H o r t i c u l t u r e ,  U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a .  
D o n ' t  N e g l e c t  t o  T h i n  Y o u r  F r u i t  
C h e m i c a l  t h i n n i n g  o f  f r u i t  t r e e s  i s  b e c o m i n g  i n c r e a s i n g l y  i m p o r t a n t ,  
s i n c e  h i g h  l a b o r  c o s t s  m a k e  h a n d  t h i n n i n g  a l m o s t  p r o h i b i t i v e  i n  c o m ­
m e r c i a l  o r c h a r d s .  H o w e v e r ,  c h e m i c a l  s p r a y s  m u s t  b e  u s e d  w i t h  c a u t i o n .  
R e s u l t s  w i l l  v a r y  w i t h  v a r i e t y ,  t r e e  v i g o r ,  t i m e  o f  a p p l i c a t i o n ,  w e a t h e r  
c o n d i t i o n s ,  a n d  c o n c e n t r a t i o n  o f  m a t e r i a l  u s e d .  T h e  g a l l o n a g e  a p p l i e d  
i s  a l s o  o f  m a j o r  i m p o r t a n c e ,  m a k i n g  i t  n e c e s s a r y  f o r  e a c h  g r o w e r  t o  
w o r k  o u t  a  p r o g r a m  w i t h  h i s  o w n  s p r a y  e q u i p m e n t .  T h e  f o l l o w i n g  
s u g g e s t i o n s  a r e  m a d e  f o r  t h e  g u i d a n c e  o f  t h o s e  w h o  w a n t  t o  u s e  c h e m ­
i c a l s  f o r  t h i n n i n g .  
M a t e r i a l s  f o r  a p p l e s  
H o r m o n e s  a r e  m o r e  p r a c t i c a l  t h a n  d i n i t r o  m a t e r i a l s  b e c a u s e  t h i n ­
n i n g  m a y  b e  d o n e  a f t e r  b l o o m ,  w h e n  t h e  s e t  c a n  b e  d e t e r m i n e d  a n d  
t h e r e  i s  l i t t l e  d a n g e r  o f  f u r t h e r  t h i n n i n g  b y  l a t e  f r o s t s .  
W h e n  h e a v y  s e t  i s  e x p e c t e d ,  u s e  n a p h t h a l e n e a c e t i c  a c i d  ( N A A )  
h o r m o n e s  a s  f o l l o w s :  
1 .  A p p l y  a t  c a l y x  o r  1  w e e k  a f t e r .  F r u i t  c r a c k i n g  m a y  r e s u l t  o n  
T r a n s p a r e n t  a n d  D u c h e s s  i f  t h i n n i n g  s p r a y s  a r e  m a d e  l a t e r  t h a n  2  o r  
3  d a y s  a f t e r  c a l y x .  
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2. For Golden Delicious, Transparent, Rome, and Wealthy, use 
a concentration of 20 parts per million (double the strength recom­
mended by the manufacturers for preharvest sprays). 
3. For Grimes, Duchess, and York, use 15 parts per million (10 
times the concentration for preharvest sprays). 
4. For Jonathan, Delicious, and Winesap, use 10 parts per mil­
lion (same concentration as for preharvest sprays) about 1 week after 
calyx. 
5. Remember that it is very easy to over-thin trees low in vigor. 
Tween 20 (a proprietary wetting agent), when added to N AA, 
increases the amount that is absorbed by the plant tissue. This both 
enhances the effectiveness of the N AA and makes the thinning more 
uniform. Recommended rate for Tween 20 is ;Y.1. pint in 100 gallons 
of water. When it is used, the concentration of NAA should be only 
Y3 to 0 as great as usual. Caution is urged in the use of this com­
bination, until it has been tried more extensively on an experimental 
basis. 
Transparent is particularly susceptible to flagging of foliage by 
N AA. Therefore, naphthyl acetamide (Amid-Thin), which flags the 
foliage much less than N AA, is suggested for trial on this variety. 
Tests indicate that the amount to use varies in different years. Con­
centrations of 50 to 60 parts per million near petal-fall are suggested. 
Materials for peaches 
Best results on peaches have been obtained with naphthaleneacetic 
acid formulations. Use them as follows: 
1. Apply 2 weeks after shucks are off. Determine this period as 
accurately as possible. The thinning spray will be less effective if ap­
plied a week too soon or a week too late. 
2. For Elberta, Halehaven, Hinner Hale, and Gage Elberta, use 
30 parts per million (3 times the concentration for preharvest sprays). 
3. For Redhaven use 40 parts per million. 
4. For Golden Jubilee and Georgia Belle use 20 parts per million. 
The caustic dinitro materials will thin peaches if applied when about 
90 percent of the flowers are open. Timing is very important, but cor­
rect timing is difficult if weather conditions delay blooming. Dn-Dry 
thinned Elberta satisfactorily in 1956 when applied at a concentration 
of 10 pounds per 100 gallons of water. In earlier tests Elgetol gave 
good results with Elberta at 10 to 2 pints in 100 gallons. 
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General suggestions on chemical thinning 
Weather conditions must be right. Temperature and humidity
are very important in chemical thinning. Drying conditions must be
good. If the relative humidity is so high that the spray dries slowly,
thinning will be too great.
Experience in Illinois indicates that when N AA is used, the mean
temperature on the day of application should be 60° F. or higher.
Similar temperature for a day or two after spraying may also be
necessary for good results. 
Method of application. Application should be thorough. Spray
the trees from both sides, using enough gallonage that the trees willdrip. However, do not overspray the lower third of the tree, particu­
larly the inside, which is less vigorous than the upper part.
Apply thinning chemicals as separate sprays. This will permit you
to vary the amount of material according to tree vigor and amount of
bloom. Also, insecticides and fungicides may alter the power of the
thinning spray. 
Thining materials may be applied in dust form . Wet dusts have
greater thinning power than dry dusts, probably because more of the
material adheres. 
FOUR GENERAL ORCHARD PESTS 
Grasshopper Control 
For several years grasshoppers have been troublesome in many
orchards. Damage may occur on the foliage of young, nonbearing
trees or on the fruit and foliage of bearing trees. To control this pest,
use one of the following materials: 
Amount per acre for ­
Young hoppers Adult hoppers Residual toxicity
Chlordane. . . . . . . . . .. % lb. actual 1 lb. actual Excellent
Toxaphene. . . . . . . . .. 1 % lb. actual 2 lb. actual Excellent
Aldrin. . . . . . . . . . . . .. 2 oz. actual 2 oz . actual Excellent
Dieldrin ........... . oz. actual 2 oz. actual Excellent 
Cicada Control 
A spray containing 2 pounds of sevin in 100 gallons of water is
suggested for application in and around blocks where cicada adults are
numerous. This is a contact spray, with a high residual toxicity.
Where cicadas are coming in at a rapid rate sevin should be applied 
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at 5-day intervals during their attack. Where they are not too numer­
ous an 8-day schedule is satisfactory. 
Sevin should not be applied to bearing apple trees until 14 days 
after petal-fall, or it will thin off the fruit. Thus, should cicada control 
be necessary before this time use Y4 to Y3 pint of 30-percent TEPP in 
100 gallons of water. This is a contact spray with no residual effect 
and gives best control if applied at night when the cicadas are at rest. 
As soon as 14 days have elapsed after petal-fall, change over to sevin. 
Ba rk Beetles 
Bark beetles usually attack only weakened trees or branches, al­
though they are occasionally found on healthy trees. Usually they can 
be controlled if the vigor of the tree is increased by means of fertilizers, 
proper drainage, or scale control. The treatments described for the 
lesser peach tree borer (page 27) are also moderately effective in 
controlling these beetles. 
Rodent Control 
For latest information on rodent control in the orchard, write to 
the Wild Life Research Section, Illinois State Natural History Survey, 
Natural Resources Building, Urbana. 
BE CAREFUL WITH PESTICIDES 
Most Pesticides Are Poisonous 
Some pesticides are hazardous to the operator who prepares and 
applies them; some are toxic to plants; some may leave toxic residues 
that are dangerous to consumers; and a few are hazardous because 
they tend to contaminate the flavor of foods or feeds. So be sure to 
observe strict precautions when using pesticides. 
To know what the hazards of a specific pesticide are, read the labels. 
All pesticides sold in interstate commerce have been registered and 
labeled under federal regulations . The labels contain the most accurate 
information currently available on the specific uses and the hazards 
of these materials. 
Tolerances Established 
Much of the research that federal agencies are now doing on pesti­
cides is with the purpose of establishing tolerances for residues in or 
on food. Tolerances have been proposed for a number of pesticides 
(pages 10 and 11). As new data become available, some of these 
R E S I D U E S  O F  D I F F E R E N T  P E S T I C I D E S  T O L E R A T E D  O N  F R U I T  
T h e  f o l l o w i n g  l i s t  o f  r e s i d u e  t o l e r a n c e s  a p p l i e s  o n l y  t o  t h e  d e c i d u o u s  
f r u i t s  g r o w n  i n  I l l i n o i s .  I f  c h a n g e s  a r e  m a d e  i n  t h i s  l i s t ,  a  s u p p l e m e n t  
w i l l  b e  i s s u e d  b e f o r e  t h e  g r o w i n g  s e a s o n  s t a r t s .  G r o w e r s  a r e  u r g e d  t o  
f o l l o w  t h e  m a n u f a c t u r e r ' s  l a b e l  a t  a l l  t i m e s .  
N u m b e r  o f  d a y s  b e t w e e n  l a s t  a p p l i c a t i o n  a n d  h a r v e s t ,
M a t e r i a l s  a n d  
t o l e r a n c e  
a n d  o t h e r  l i m i t a t i o n s  
i n  p . p . m .  
A p p l e s  A p r i c o t s  C h e r r i e s  
P e a c h e s  
P e a r s  P l u m s  
A c t i - d i o n e ,  N . R .  
4  
A l d r i n ,  0 . 2 5  o n  a p p l e s ,  p e a r s ,  3 0  
2 1  2 1  2 1  
3 0  2 1  
a p r i c o t s ;  0 . 1  o n  p l u m s ,  
c h e r r i e s ,  p e a c h e s  
A r a m i t e , O  
D o  n o t  a p p l y  a f t e r  f r u i t  b e g i n s  t o  f o r m  
B H C ,  5 . 0  
D o  n o t  a p p l y  a f t e r  f r u i t  b e g i n s  t o  f o r m  
B o r d e a u x  m i x t u r e ,  e x e m p t  
N o  t i m e  l i m i t a t i o n s  
C a p t a n ,  1 0 0  
N o  t i m e  l i m i t a t i o n s  
C h l o r d a n e ,  0 . 3  
3 0  3 0  3 0  3 0  
C h l o r o b e n z i l a t e ,  5 . 0  o n  a p p l e s ,  
1 4  
( b )  
7  
p e a r s ;  N . R . a  o n  c h e r r i e s  
C u p r o u s  o x i d e ,  e x e m p t  
3 0  
D D T , 7 . 0  3 0  
4 2  3 0  3 0  
3 0  3 0  
D e m e t o n ,  0 . 7 5  
2 1  2 1  2 1  2 1  2 1  
D i a z i n o n ,  0 . 7 5  
1 0  1 0  2 0  2 0  
1 0  1 0  
D i c h l o n e ,  N . R .  o n  a p r i c o t s  3  
( c )  
3  1 4  3  
3  
a n d  c h e r r i e s ;  3 . 0  o n  o t h e r  
f r u i t s  
D i e l d r i n ,  0 . 2 5  o n  a p p l e s ,  3 5  4 5  3 0  4 5  
3 5  4 5  
p e a r s ,  c h e r r i e s ;  0 . 1  o n  
a p r i c o t s ,  p e a c h e s ,  p l u m s  
D N  1 1 1 ,  1 . 0  
1 5  1 5  1 5  
3 0  
1 5  
1 5  
D N O C ,  N . R .  
D o r m a n t  a p p l i c a t i o n  o n l y  
D o d i n e ,  N . R .  
( d )  
E n d r i n ,  0  
( c )  
E P N ,  3 . 0  
2 1  2 1  2 1  2 1  2 1  2 1  
E t h i o n ,  N . R .  
D o r m a n t  a p p l i c a t i o n  o n l y  
F e r b a m ,  7 . 0  
7  
( c )  
7  
( c )  
7  3 5  
G e n i t e  9 2 3 ,  N . R .  
D o  n o t  a p p l y  a f t e r  f r u i t  b e g i n s  t o  f o r m  
G l y o d i n ,  5 . 0  
N o  t i m e  l i m i t a t i o n s  
G u t h i o n ,  2 . 0 e  
1 5  2 1  1 5  2 1  1 5  
1 5  
H e p t a c h l o r ,  0 . 1  
1 5  3 0  3 0  
K a r a t h a n e ,  N . R .  
2 1  4 5  4 5  2 1  
( F o r  f o o t n o t e s  s e e  p a g e  1 1 . )  
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RESIDUES TOLERATED ON FRUIT - Concluded 
Number of days between last application and harvest, 
to lerance 
Materials and 
and other limitations 
in p.p.m. Apples Apricots Cherries Peaches Pears Plums 
Kelthane, 5.0 7 14 7 14 7 7 
Lead arsenate, 7.0 30 30 30 30 30 30 
Lindane, 10.0 Do not apply after fruit begins to form 
Malathion, 8.0 3 7 3 7 3 3 
Maneb, 7.0 on apples; 10.0 0 14 14f 
on peaches, apricots 
Mercury, organic, 0 (c) (g) 
Methoxychlor, 14.0 7 7 7 14 7 7 
Naphthaleneacetic acid, 1.0 7 
Niacide M, 7.0 No time limitations 
Nicotine sulfate, 2.0 3 3 3 3 3 
Ovex, 3.0 30 (b) 30 30 30 
Parathion, 1.0 14 14 14 14 14 14 
Phaltan, .R. Do not apply after fruit begins to form 
Phosdrin, 0.5 on apples, pears; 
1.0 on peaches, plums 
Sevin, 10.0 
Streptomycin, N.R. (c) (c) 
Sulfur, exempt No time limitations 
Sulphenone, 8.0 7 14 7 
Summer oils, exempt No time limitations 
TDE,7.0 30 30 30 30 30 30 
Tedion, 5.0 Do not use more than 1 pound after first cover 
TEPP, .R. 3 3 3 3 3 3 
Thiram, 7.0 on apples, peaches No time limitations 
Toxaphene, 7.0 40 40 40 
Trithion, 0.8 30 30 30 30 30 30 
Zineb, 7.0 7 (c) 7 (0) 7 45 
Ziram, 7.0 0 (c) 7 (f) 0 
a .R. = no residue allowed because a tolerance has not yet been established. 

b Use only after harvest. 

c Do not apply after fruit begins to form. 

d Do not apply after first cover. 

e Do not apply more than eight times a season. 

f If applied within 14 days of harvest, remove residue by brushing. Do not apply within 

2 	days of harvest. 

g Dormant application only. 
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tolerances may be changed and tolerances on other pesticides will
probably be proposed. 
The spray schedules in this circular have been planned so that
residues at harvest will not exceed these tolerances. Also, as already
mentioned, the labels contain accurate and important information. It is
especially important to follow the instructions concerning lapse of time
between final spray application and harvest. 
Remember - do not use more pesticide than needed and do not
apply when dangerous residues may result. 
Careless Use of Pesticides Invites Death 
The organic phosphates - including such materials as parathion,
demeton, and TEPP - are especially dangerous chemicals (page 39).Careless use of parathion alone has caused one known death and
several near deaths in Illinois . It is not any safer to use the organic
phosphates alternately than it is to use one of them continuously. So,
although they are highly effective insecticides they should not be
used where a safer material will give reasonably satisfactory control.
Where situations demand the application of organic phosphates and
where you can enforce proper precautions, their use may be justified.It is absolutely essential that these precautions be followed:
1. Be extremely cautious when using with oil, as oil causes the
skin to absorb more organic phosphate. 
2. Do not spray from the inside of the tree.
3. Secure a special respirator that has been officially approved
for use with the organic phosphates. Make sure you have the right
mask. An orchard canister is not suitable for the greenhouse. The fol­
lowing respirators are suggested: 
Respirator No. 5561, cartridge No. R-561.
American Optical Company, Southbridge, Massachusetts.
Respirator No. CR-72138, cartridge No. CR-49293, filter No. 73488.Mine Safety Appliances Company, Pittsburgh, Pennsylvania.
Agrito% Respirator, cartridge No. llA, filter No. R-490.
Willson Products, Inc., Reading, Pennsylvania. 
4. Use the mask to protect lips, nose, and mouth from accumu­lating residue, especially while you are emptying sacks of organic
phosphate into the spray tanks. Wear the mask all the time while
spraying in the orchard. 
5. Never spray when you are alone. You may become suddenly
ill and need help to get to the doctor. 
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6. Stand out of the drift when putting the powder into the tank 
or emptying the sacks of dust into the hopper for dusting - even when 
you are wearing the proper mask. 
7. Do not wash the material through the screen into the tank. 
Sift it in quickly with the screen removed. 
8. Do not breathe dust or powder. 
9. Dust with the wind and be careful of the turns at the ends of 
the rows. A duster or sprayer operated by one man with controls at 
the tractor is safer than the more common, manually operated, two­
man outfit. 
10. Wash hands thoroughly after each contact with the material 
and before touching the lips, eyes, etc., and before eating any food. 
11. Do not smoke while spraying or dusting. 
12. Change clothes and bathe at least daily. Accidentally soaked 
clothes should be replaced at once. 
Atropine is the emergency antidote for organic-phosphate poison­
ing. Keep on hand a supply of atropine tablets ( 1/ 120 grain or 0.5 
mg.). You will need a doctor's prescription to get them. Never take 
atropine or similar drugs until AFTER warning symptoms appear. 
Symptoms of organic-phosphate poisoning include headache, blurred 
vision, weakness, nausea, cramps, diarrhea, and discomfort in the chest. 
If you feel any symptoms while spraying with an organic phosphate, 
quit spraying, take two atropine tablets at once, and go to a doctor. 
If you handle organic phosphate insecticides regularly, you should 
go to your doctor periodically for blood cholinesterase determinations. 
Do not use organic phosphates unless you can rigidly follow all 
precautions. 
Rating of Materials 
The list on page 14 indicates how various insecticides and acaricides 
(mite killers) compare in their toxicity to man. The ranking, however, 
is only approximate, for the information has been derived from many 
different sources and no standard comparative method has been 
applied to all the materia1s. Thus the list should serve only as a rela­
tive guide. 
The materials are ranked in two ways - toxicity if they are in­
gested through the mouth and toxicity if they touch the skin. Dieldrin, 
for example, rates below guthion in the oral ingestion column, but is 
higher in the skin contact column. 
In general, the oral ingestion rating is probably the more important. 
It is not difficult to protect the skin, but it is difficult to keep the mouth 
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covered at all times. When the mouth is exposed there is also the
danger of inhalation. Exercise the utmost care when using these
chemicals ­ you are not allowed even one little mistake. 
COMMONLY USED INSECTICIDES AND ACARICIDES 

Ranked in Order of Decreasing Toxicity to Warm­

Blooded Animals Includ ing Man 

O ral toxicity Dermal toxici ty(by ingestion) (on the skin) 
TEPP MOST TEPPParathion TOXIC DemetonDemeton PhosdrinPhosdrin ParathionEPN EPNEndrin EndrinGuthion 
DieldrinTrithion DiazinonDN 289 GuthionDieldrin
Ethion BHCLead arsenate EthionBHC TrithionDiazinon LESS
DDT TOXIC DDT
SevinMalathion TDESevin MalathionKelthane 
MethoxychlorGenite

Ovex 
 TedionChlorbenside AramiteChlorobenzilate KelthaneTDE Genite
Lead arsenateMethoxychlor OvexAramite LEAST ChlorobensideTOXIC ChlorobenzilateTedion 
INSECT AND MITE CONTROL BY CHEMICAL ROTAT ION 
A major problem in the control of mites and insects on fruit is
that they develop either resistance or tolerance to chemicals. So far
this problem has been met primarily by substituting new and more
effective materials. We have no assurance, however, that the flow of
new materials will continue indefinitely and that we will always have
effective new chemicals when they are needed. Moreover, getting a
new material into proper use is time-consuming and expensive. 
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We now have enough chemicals with different types of killing 
action that we can consider a program of rotational applications. If 
as much time as possible is allowed between periods of using anyone 
type of chemical, the mites and insects will be slower in building up 
resistance. It would be wise, therefore, to plan a basic spray program 
for three to four years in advance instead of just one year ahead. 
Acaricides (mite killers) may be divided into several groups: Dini­
tros, petroleum oils, Kelthane and Chlorobenzilate, phosphorus-based 
materials, and sulfur-based materials. Following is an example of a 
possible schedule for the control of mites: 
Year Early season Late seasona 
1st ...... . Dormant oil Sulfur-based material 
2nd ..... . Dinitro Phosphorus-based material 
3rd ...•.. Sulfur-based material Kelthane or Chlorobenzilate 
a late-season use should definitely include two applications. 
This schedule is only an example and can be varied in many ways. 
Any schedule planned in advance will have to be modified in accord­
ance with variations in weather and insect populations. 
Phosphorus-based insecticides could be used with the dormant oil 
in the above schedule and should be incorporated into the mite-control 
plan if possible. 
In all, orchard insecticides may be divided into four groups: the 
phosphorus-based compounds, arsenicals, chlorinated hydrocarbons, 
and certain carbamates. Rotational planning for insect control is more 
difficult than for mite control for several reasons: ( 1) Fewer chemi­
cal groups of insecticides are available; (2) more variations exist in 
the killing actions required against different insect pests; (3) there are 
more variations in the times when different pests need to be controlled. 
If rotational spray schedules are used, it is especially important to 
know what your specific control problems are and to keep constantly 
informed on population levels of various pests in your orchard. You 
will thus be more nearly able to get the control you want when you are 
using the less effective materials. 
It is especially important to look for the areas where mites usually 
appear first, the spots where the most fruit damage occurs, and any 
other clues that will help you to detect problems. When help is hired 
on a continuing basis, it may be practical to train workers to recognize 
symptoms of pest damage. Even simple records of spray schedules, 
1 6  
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d a t e  a n d  l o c a t i o n  o f  p e s t  a p p e a r a n c e s ,  a n d  s i m i l a r  i n f o r m a t i o n  m a y  b e  
i n v a l u a b l e  r e s o u r c e s  i n  f u t u r e  p l a n n i n g .  
F o l l o w i n g  i s  a n  e x a m p l e  o f  o n e  p o s s i b l e  r o t a t i o n a l  s c h e d u l e ,  s p l i t ­
t i n g  t h e  s e a s o n  a t  t h e  e n d  o f  t h e  f i r s t  b r o o d  c o d l i n g  m o t h :  
Y e a r  D o r m a n t  
P r e b l o o m  E a r l y  s e a s o n  
L a t e  s e a s o n  
1 . . .  .  N o n e  
T e d i o n ,  
G u t h i o n  
M e t h o x y c h l o r ,  p a r a -
G u t h i o n  
t h i o n ,  K e l t h a n e  
2  . . . .  O i l ,  E n d r i n  
E n d r i n ,  l e a d  
D i a z i n o n ,  T D E ,  
E t h i o n  
a r s e n a t e ,  o v e x ,  
T r i t h i o n  
s e v i n  
3  . . . .  N o n e  
G u t h i o n  
G u t h i o n  
S e v i n ,  C h l o r o b e n ­
z i l a  t e  
4  . . . .  
D N  2 8 9  o r  G e n i t e ,  T D E  
T D E ,  d i e l d r i n ,  G u t h i o n  
E i g e t o l  3 1 8  
l e a d  a r s e n a t e ,  
D D T ,  m a l a t h i o n  
5  .  . . .  N o n e  
C h l o r b e n s i d e ,  
l e a d  a r s e n a t e ,  D D T ,  E P N  
B H e ,  e n d r i n  e n d r i n ,  s e v i n  
D o s a g e s  N e e d e d  f o r  C o n t r o l  
T o  " c o n t r o l "  a n  i n s e c t ,  m i t e ,  o r  d i s e a s e  i n f e s t a t i o n  m e a n s  t o  c u r b ,  
r e s t r a i n ,  o r  c h e c k  t h e s e  p e s t s .  I n  c h e m i c a l  c o n t r o l  w e  a p p l y  a  m e a s u r e d  
q u a n t i t y  o f  c h e m i c a l  t o  k i l l  o r  i n h i b i t  a l l  o r  p a r t  o f  a  p o p u l a t i o n  o f  
i n s e c t s ,  m i t e s ,  b a c t e r i a ,  o r  f u n g u s  s p o r e s .  T h e  e f f e c t i v e n e s s  o f  t h i s  
" m e a s u r e d  q u a n t i t y "  w i l l  d e p e n d  p a r t l y  o n  t h e  c h e m i c a l ' s  n a t u r a l  t o x ­
i c i t y  t o  t h e  o r g a n i s m  i t  i s  s u p p o s e d  t o  c o n t r o l .  E f f e c t i v e n e s s  a l s o  v a r i e s  
w i t h  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  t h a t  w i l l  e n a b l e  a  m a t e r i a l  t o  r e a c h  t h e  
s i t e  o f  a n  i n f e s t a t i o n  i n  a  l a r g e  e n o u g h  a m o u n t  t o  b e  a c t i v e .  
T h e s e  t w o  f a c t o r s ,  p l u s  a  n u m b e r  o f  o t h e r s ,  w i l l  d e t e r m i n e  t h e  
s p e c i f i c  d o s a g e  t o  b e  u s e d  i n  a  p r a c t i c a l  s i t u a t i o n .  T h e s e  o t h e r  f a c t o r s  
i n c l u d e  t h e  d e g r e e  o f  i n f e s t a t i o n ,  t h e  n u m b e r  o f  a p p l i c a t i o n s  p l a n n e d ,  
w e a t h e r  c o n d i t i o n s ,  t h o r o u g h n e s s  o f  c o v e r a g e ,  a n d  t h e  t o x i c i t y  o f  t h e  
c h e m i c a l  t o  t h e  h o s t  p l a n t .  
S i n c e  s o m e  o f  t h e s e  f a c t o r s  w i l l  v a r y  f r o m  d a y  t o  d a y ,  t h e  
d o s a g e  o f  a  c h e m i c a l  w i l l  a l s o  n e e d  t o  b e  v a r i e d  t o  o b t a i n  t h e  b e s t  
c o n t r o l .  M o s t  r e c o m m e n d a t i o n s  g i v e  t h e  o p t i m u m  d o s a g e  n e e d e d  f o r  
a n  a v e r a g e  i n f e s t a t i o n .  I f  a n  i n f e s t a t i o n  i s  l e s s  t h a n  a v e r a g e ,  t h e  c o n ­
c e n t r a t i o n  o f  a  c h e m i c a l  m i g h t  b e  r e d u c e d .  W i t h  a  h i g h e r  t h a n  a v e r a g e  
i n f e s t a t i o n ;  t h e  r e c o m m e n d e d  c o n c e n t r a t i o n  s h o u l d  b e  u s e d  a n d  e x t r a  
c a r e  t a k e n  t o  s e c u r e  c o m p l e t e  c o v e r a g e .  I t  w o u l d  n o t  b e  w i s e  t o  e x c e e d  
t h e  o p t i m u m  d o s a g e  o n  a  d i l u t e  b a s i s ,  f o r  s u c h  r e a s o n s  a s  t h e  r e s i d u e  
p r o b l e m ,  p l a n t  t o l e r a n c e ,  a n d  c o s t .  
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Time apple sprays with development of fruit buds. Apply the strictly dor­
mant sprays before Stage 1. Apply delayed dormant sprays during Stage 2. 
Apply prepink spray between Stages 3 and 6. Start the pink spray at Stage 
7 (not later than 8), and complete by the time the first flowers open. (Fig. 2) 
1 8  
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P u r p o s e  
F o r  a l l  s c a l e  
i n s e c t s ,  a p h i d s ,  
E u r o p e a n  r e d  m i t e  
F o r  b l a c k  r o t ,  
f i r e b l i g h t ,  b l o t c h  
P E S T  C O N T R O L  O N  A P P L E S  
D o r m a n t  S p r a y :  A l l  A p p l e s  
T i m e  t o  a p p l y  M a t e r i a l s  i n  1 0 0  g a l l o n s  o f  w a t e r  
I n s e c t i c i d e s  a n d  a c a r i c i d e s  
B e f o r e  b u d s  a r e  
1 s t  y e a r :  N o n e  
o p e n .  E a r l y  s p r i n g  
2 n d  y e a r :  2 %  e t h i o n - o i l  m i x t u r e ,  2  
i s  s a f e s t  a n d  m o s t  
g a 1 . ,  o r  T r i t h i o n  4 - E K ,  1  p t . ,  p l u s  
e f f e c t i v e  t i m e  
1  g a l .  o i l  
3 r d  y e a r :  D N  2 8 9  ( E l g e t o I 3 1 8 ) ,  2 - 3  q t .  
4 t h  y e a r :  N o n e  
5 t h  y e a r :  D o r m a n t  o i l ,  3  g a l . ,  D N C ,  
1  l b .  a c t u a l  
F u n g i c i d e  
E i t h e r  l a t e  f a l l  o r  
C o p p e r  s u l f a t e ,  4  l b .  

s p r i n g  w h i l e  b u d s  

a r e  d o r m a n t  

T h e  a b o v e  i n s e c t i c i d e  r e c o m m e n d a t i o n s  a r e  f o r  t h e  p u r p o s e  o f  
d e s t r o y i n g  a l l  t h e  v a r i o u s  s c a l e  i n s e c t s ,  m i t e s ,  a n d  a p h i d s  t h a t  m a y  b e  
i n  y o u r  o r c h a r d .  T h e  l a t e r  t h e  s p r a y  c a n  b e  a p p l i e d  i n  r e l a t i o n  t o  b u d  
d e v e l o p m e n t ,  t h e  m o r e  e f f e c t i v e  i t  w i l l  b e .  I t  i s  i m p o r t a n t ,  h o w e v e r ,  
t h a t  t h e  b u d s  b e  s t r i c t l y  d o r m a n t  o r  t h e y  m a y  b e  i n j u r e d ,  e s p e c i a l l y  i f  
d i n i t r o s  a r e  a p p l i e d .  
C o p p e r  s u l f a t e  s h o u l d  b e  a p p l i e d  s e p a r a t e l y  a n d  n o t  c o m b i n e d  w i t h  
t h e  i n s e c t i c i d e s .  A p p l i e d  a l o n e  d u r i n g  t h e  s t r i c t l y  d o r m a n t  p e r i o d ,  i t  
w i l l  h e l p  t o  c o n t r o l  m a n y  d i s e a s e s .  I f  p o s s i b l e ,  i t  s h o u l d  b e  a p p l i e d  i n  
t h e  f a l l  s o  t h a t  i t  w i l l  n o t  i n t e r f e r e  w i t h  t h e  r e g u l a r  s p r i n g  d o r m a n t  
s p r a y .  I t  m a y  b e  a p p l i e d  i n  t h e  s p r i n g ,  h o w e v e r ,  a s  f a r  a s  e f f e c t i v e n e s s  
i s  c o n c e r n e d .  
P r e p i n k  S p r a y :  A l l  A p p l e s  
P u r p o s e  
T i m e  t o  a p p l y  M a t e r i a l s  i n  1 0 0  g a l l o n s  o f  w a t e r  
F o r  a p p l e  s c a b  a n d  
p o w d e r y  m i l d e w  
B e f o r e  f l o w e r  b u d s  
s h o w  p i n k  ( F i g .  2 ,  
S t a g e s  3  t h r o u g h  6 )  
D o d i n e  6 5 W ,  1 A  l b . ,  p l u s  m i c r o f i n e  
s u l f u r ,  4  l b . ,  o r  o r g a n i c  m e r c u r y  l i z  
s t r e n g t h  ( s e e  l a b e l s  f o r  d o s a g e )  p l u s  
m i c r o f i n e  s u l f u r ,  4  l b . ,  o r  l i m e  s u l f u r  
( l i q u i d ,  2  g a l . ;  d r y ,  8  l b . )  
T h e  a b o v e  r e c o m m e n d a t i o n s  a r e  f o r  b o t h  p o w d e r y  m i l d e w  a n d  
a p p l e  s c a b .  I f  y o u  n e e d  t o  c o n t r o l  o n l y  a p p l e  s c a b ,  y o u  c a n  o m i t  t h e  
s u l f u r  a n d  i n c r e a s e  t h e  o t h e r  f u n g i c i d e  t o  f u l l  s t r e n g t h  o r  d o u b l e  t h e  
"  
1" ) L  . g  =  
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above suggestions. It is important to apply this spray as soon as 
the buds break open to expose the new leaves. 
When sulfur is omitted from the early sprays, powdery mildew 
may cause trouble on Illinois apples. Jonathan and Rome Beauty are 
the most susceptible of the varieties grown for commercial production. 
Sulfur is recommended to control this disease. Microfine sulfur in­
cludes the many commercial brands of wettable sulfurs, such as pastes 
or dry forms having particles with an average diameter of 2 to 10 
microns. Karathane will also control powdery mildew and may be 
substituted for sulfur. Applied at the rate of ~ pound in 100 gallons 
of water, it is as effective as sulfur for mildew control. Unfortunately, 
Karathane is not too effective for scab control, thus when it is used 
the other fungicide will need to be increased to full strength. 
More than one prepink spray may be necessary when cold and rainy 
weather prolongs tree development. Sulfur dusts may be used to sup­
plement the sprays. Dusts containing dichlone and sulfur are also 
effective. 
If a specific acaricide has been used at half strength in the prepink 
spray, it should be used again in the pink at half to full strength, 
depending on the number of European red mite eggs present. 
THOROUGH SPRAYING IS ESSENTIAL FOR ALL FRUITS 
Use adequate pressure. Do not rely on measurements of 
pressure gages after two or more seasons of service - have the 
gages checked. 
Select disks with correct openings and replace worn disks. 
Be sure the disks will carry the maximum load. A 35-gallon pump 
should discharge at least 30 gallons a minute during full opera­
tion. 
Spray tops of trees with special care. Equip the spray rig 
with a tower. Apply top-off sprays when recommended. 
Examine fruit and leaves frequently. Look for evidence of 
disease and insect injury. See whether spray coverage is com­
plete, especially in tops of trees. 
Apply enough spray. And remember that one good spray 
is worth more than two poor ones. 
2 0  
C I R C U L A R  N O  .  8  2 1  
P i n k  o r  C l u s t e r - b u d  S p r a y :  A l l  A p p l e s  
P u r p o s e  
F o r  c u r c u l i o ,  r e d ­
b a n d e d  l e a f  r o l l e r ,  
a p h i d s ,  m i t e s  
F o r  a p p l e  s c a b ,  
p o w d e r y  m i l d e w ,  
c e d a r  r u s t  
F o r  a p p l e  s c a b  o n l y  
T i m e  t o  a p p l y  
W h e n  m o s t  o f  t h e  
b u d s  i n  t h e  c l u s t e r  
h a v e  s e p a r a t e d  b u t  
b e f o r e  t h e  b l o s s o m s  
h a v e  o p e n e d  ( s e e  
F i g .  2 ,  s t a g e s  7  
a n d  8 )  
S a m e  a s  a b o v e  
S a m e  a s  a b o v e  
M a t e r i a l s  i n  1 0 0  g a l l o n s  o f  w a t e r  
I n s e c t i c i d e s  a n d  a c a r i c i d e s  
1 s t  y e a r :  G u t h i o n  2 S W ,  1 ~ l b .  
2 n d  ' y e a r :  E n d r i n ,  1 4  l b .  a c t u a l  
3 r d  y e a r :  T D E  S O W ,  2  l b . ,  a n d  
g u t h i o n  2 S W ,  1 ~ l b .  
4 t h  y e a r :  T e d i o n  2 S W ,  1  l b . ,  a n d  
g u t h i o n  2 S W ,  1 ~ l b .  
5 t h  y e a r :  E n d r i n ,  1 4  l b .  a c t u a l ,  
C h l o r b e n s i d e  4 0 W ,  1  l b . ,  a n d  
B H C  l O W ,  2  l b .  
F u n g i c i d e s  
S u l f u r ,  4  l b . , a  a n d  z i n e b  6 S W ,  1 / z  l b . b  
p l u s  e i t h e r  d o d i n e  6 S W ,  1 4  l b .  o r  
c a p t a n  S O W ,  1  l b .  
D o d i n e  6 S W ,  1 / z  l b . ,  
o r  d o d i n e  6 S ' v V ,  ~ l b . ,  a n d  c a p t a n  
S O W ,  1 / z  l b .  
o r  o r g a n i c  m e r c u r y ,  h a l f - s t r e n g t h ,  
a n d  g l y o d i n ,  1  p t .  
o r  c a p t a n  S O W ,  2  l b .  
o r  c a p t a n  S O W ,  1  l b . ,  a n d  z i n e b  6 S W ,  
1  l b . b  
F O R  T H E  C O M P L E T E  S P R A Y  C O M B I N E  Y O U R  C H O I C E  O F  F U N G I C I D E S  W I T H  T H E  I N S E C T I ­
C I D E S  A N D  A C A R I C I D E S  I N  O N E  A P P L I C A T I O N  
a  S u l f u r  i s  f o r  p o w d e r y  m i l d e w  c o n t r o l .  I f  t h i s  d i s e a s e  i s  n o t  a  p r o b l e m ,  s u l f u r  m a y  b e  
o m i t t e d  a n d  z i n e b  i n c r e a s e d  t o  1  l b .  
b  N i a c i d e  M  m a y  b e  s u b s t i t u t e d  f o r  z i n e b  a t  t h e  s a m e  c o n c e n t r a t i o n .  
D u r i n g  t h i s  t i m e  o f  y e a r  d a m p  w e a t h e r  m a y  b e  c o n d u c i v e  t o  s e r i o u s  
s c a b  i n f e c t i o n s .  S u l f u r  d u s t s  o r  d u s t s  c o n t a i n i n g  d i c h l o n e  a r e  g o o d  
t o  u s e  b e t w e e n  t h e  r e g u l a r  s p r a y s  t o  s u p p l e m e n t  t h e  f u n g i c i d e  p r o g r a m .  
G l y o d i n  g i v e s  g o o d  p r o t e c t i v e  a c t i o n ,  h a s  g o o d  w e t t i n g  a n d  s t i c k i n g  
q u a l i t i e s ,  a n d  i s  v e r y  e c o n o m i c a l .  I t  c a n  t h e r e f o r e  b e  u s e d  t o  a d v a n t a g e  
w i t h  o t h e r  s p r a y s  i f  s c a b  c o n t r o l  h a s  b e e n  o b t a i n e d  w i t h o u t  a l l o w i n g  
p r i m a r y  i n f e c t i o n .  
T h e  i n s e c t i c i d e s  h a v e  b e e n  s e t  u p  f o r  a  f i v e - y e a r  r o t a t i o n .  W h i c h  
m a t e r i a l  y o u  s t a r t  w i t h  s h o u l d  d e p e n d  o n  w h a t  y o u  u s e d  t h e  p r e v i o u s  
y e a r .  F o r  e x a m p l e ,  i f  y o u  u s e d  e n d r i n  l a s t  y e a r ,  y o u  w o u l d  w a n t  t o  
s t a r t  y o u r  r o t a t i o n  w i t h  T D E  a n d  G e n i t e .  
T e d i o n  n e e d  b e  u s e d  i n  t h e  f o u r t h - y e a r  s p r a y  o n l y  w h e n  E u r o p e a n  
r e d  m i t e  p o p u l a t i o n s  a r e  v e r y  h i g h  o r  w h e n  m i t e s  a r e  t h e  p r i m a r y  p r o b ­
l e m .  E R e  i s  s u g g e s t e d  i n  t h e  f i f t h  y e a r  i n  c a s e  a  D N  o r  a  p h o s p h a t e  
h a s  n o t  b e e n  u s e d  a n d  a p h i d  c o n t r o l  i s  n e c e s s a r y .  E n d r i n  m a y  n o t  b e  
n e e d e d  i f  c a r r y - o v e r  o f  c u r c u l i o  a n d  r e d - b a n d e d  l e a f  r o l l e r  i s  l i g h t .  
T h e  u n s p o t t e d  t e n t i f o r m  l e a f  m i n e r  m a y  b e  c o n t r o l l e d  a t  t h i s  t i m e  w i t h  
p h o s p h a t e s .  
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Bloom Spray: All Apples 
Purpose Time to apply Fungicides in 100 gallons of water 
For apple scab, When about 10 Sulfur, 2 lb., zineb 6SW,a 1 lb., and 
cedar rust, powdery percent of the streptomycin, 50 p.p.m., plus either 
mildew, firebli ght blossoms have dodine 6sW, ~ lb., or captan SOW, 
opened 1 lb. 
aNiacide M, 1 lb., may be substituted for the zineb. 
Omit streptomycin on varieties not susceptible to fireblight. If only 
fireblight control is desired, then use only streptomycin. If a strepto­
mycin schedule is to be used for fireblight control, it should be applied 
at 7-day intervals through the calyx or petal-fall spray. 
Another fireblight material is a combination of copper sulfate, 
Yz lb. , and hydrated lime, 1 lb. This is a Bordeaux mixture spray. It 
is effective against all the other diseases as well as fireblight. Use it at 
4-day intervals through the bloom period. Do not combine it with any 
of the above chemicals. 
In most seasons, cedar galls start discharging spores at the same 
time the apple trees are beginning to bloom. If problem blocks are not 
sprayed at this time, they will usually give trouble later, since it is 
difficult to stop infection once it gets started. 
BORER CONTROL 
The roundheaded apple tree borer usually burrows in the base 
of the trunk, anywhere from 2 inches below the ground to a foot 
or more above. Almost perfect control has been achieved with 
lead arsenate, 3 pounds, and 50-percent DDT, 2 pounds, in 100 
gallons of water. Starting 3 weeks after petal-fall, make four 
applications 2 weeks apart. For further information write to the 
Illinois State Natural History Survey, Urbana. 
The Ilatheaded apple tree borer works higher on the trunk 
and sometimes infests the branches. It nearly always locates on 
the sunny side of a tree, but may be found on all sides. Weak­
ened trees are especially susceptible. Shading the trunk gives 
some control. Either wrap it or put two boards, nailed together 
to form a trough, near the south and west sides. Best protection 
is to keep trees vigorous. 
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Time to apply calyx spray for scab and
codling moth (above). Petals have just
fallen but calyx lobes are still open.
(Fig. 3) 
Too late for calyx spray (right). Calyx
lobes have closed. (Fig. 4) 
A SIMPLE WAY TO FIGURE AMOUNT OF NON-CONCENTRATE
SPRAY FOR APPLE TREES 
For dormant and prepink sprays, divide age of tree by 4 to
find gallons needed per tree. For pink spray, divide by 3; for
calyx, divide by 2; for succeeding sprays, divide by 1.5. Example:
a 10-year-old tree should be given the following amounts: 
Dormant and prepink stages ...... . . 2.5 gallons
Pink stage ...................... 3.3 gallons
Calyx stage ..................... 5.0 gallons
Each succeeding spray ........ . .... 6.7 gallons 
':,. 
~r" 
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Calyx and First Cover Sprays: All Apples 
Purpose 
For codling moth, 
curculio, r ed­
banded leaf roller, 
aphids, mites 
For apple scab, 
cedar and quince 
ru st, blotch 
Time to apply 
Calyx spray: when 
:y,;: of petals have 
fall en and before 
calyx cups have 
closed (Fig. 3). 
First cover: 7 to 10 
days later 
Same a s above 
Materials in 100 gallons of water 
Insecticides and acaricides 
1st year: Guthion 2SW, 114- lb. 
2nd year: Lead arsenate, 3 lb., and 
endrin, 14- lb. actual 
3rd year: Lead arsenate, 3 lb., diel­
drin SOW, l/z lb., and TDE SOW, 
2 lb. 
4th year: Guthion 2SW, 114- lb. 
5th year: Lead arsenate, 3 lb., and 
endrin, 14- lb. actual 
fungicides 
Sulfur, 2 lb.; zineb 6SW,a 1 lb., plus 
either dodine 6SW, 14- lb., or captan 
SOW, 1 lb. 
a Niacide M may be substituted for zineb at the same concentration. 
On blight-susceptible varieties, add streptomycin, 50 p.p.m., to 
whatever combination is selected for the calyx spray. Because of the 
residue hazard, streptomycin cannot be used later than the calyx spray 
on bearing trees. 
When time permits, special top-off sprays are suggested after the 
calyx and first cover sprays. Use the same materials and apply to the 
top third of the tree within 2 or 3 days after the regular spray. If a 
top-off spray follows the calyx spray, the first cover should be applied 
7 days after the top-off. 
A 0-1-100 Bordeaux mixture may be applied as a special spray at 
3- to 4-day intervals during this period. Such a spray, when applied 
in this manner until July 1, has given excellent control of fireblight. 
Although it is expensive, troublesome, and likely to cause russet, it 
might save the trees in problem blocks. Bordeaux mixture cannot be 
combined with organic insecticides and fungicides because it is incom­
patible with them. 
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Second, Third, Fourth, and Fifth Cover Sprays: All Apples 
Purpose Time to apply Materials in 100 gallon s of water 
Insecticides and acaricide s

For curculio, cod­ At 7- to lO-day 
 1st 3'ear: Guthion 2SW, 114 lb.ling moth, leaf­ intervals after 1st 2nd 3'ear: Sevin SOW, 2 lb., and
hopper, red-banded cover sp rays, or as ovex, liz lb.
leaf roller, aphids, needed. Sometimes 3rd 'Year: DDT SOW, 2 lb., and
tentiform leaf intervals can be 1-1­ malathion 2SW, 2 lb.
miner, mites days 4th )'ear: Guthion 2SW, 114 lb.
5th 'Year: Sevin SOW, 1 to 2 lb., and
dcmeton 26E, Y<i. pt. 
Fungicides
For scab, blotch, Same as above Captan SOVv, 1 lb. , plus either zinebsooty blotch, fly­ 6SW,a 1 lb., or zineb 6SW,a Vz lb., andspeck, bitter rot, glyodin, 1 pt.black rot,
Botryosphaeria 
a Niacide M may be substituted for zineb at the same concentrations. 
The second cover is one of the most important sprays for codling
moth control. At this time of year the first eggs hatch and the young
larvae attack the fruit. It is important to cover the apples thoroughly
before egg hatch occurs. Start watching for scale crawlers also about
this time. 
After the fourth and fifth cover sprays, climb the trees and checkfor codling moth damage in the tops. Also check for leaf rollers on
water sprouts and for mites inside the trees. Four-spotted mites may
show up first by yellowing along the midribs, especially in the top
center of the trees . 
The acaricides ovex and demeton, suggested for the second and
fifth years, respectively, are not necessary unless the mite populationis high. If using ovex, make two or three successive applications.
Malathion, suggested for the third year, has been successfully used
as the only insecticide throughout the entire season that it was first
used in the block. 
It is suggested that these cover sprays be continued until the end
of the first brood codling moth. 
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Sixth and Remaining Covers: Fall and Winter Apples 
Purpose Time 1'0 apply Materials in 100 gallons of water 
Insecticides and acaricides 
For 2nd and 3rd As needed for con­ 1st year: Methoxychlor 50W, 2 lb., 

brood codling moth, trol of late broods parathion 15W, 1 lb., and Kel­

3rd and 4th brood of insects and thane 18.5W, 2 lb., or 18.5 EC, 

red-banded leaf mites and of sum­ 2 pt. 

roller, apple mag­ mer disease 2nd yea1': Guthion 25W, 1;4 lb. 

got, mites 3rd year: Sevin 50W, 1 to 2 lb., and 

Chlorobenzilate 25W, 1;4 lb. 
4th year: Methoxychlor 50W, 2 lb., 
and EPN 25W, 11A lb. 
Fungicides 
For bitter rot, Same as above Captan 50W, 1 lb., and glyodin, 1 pt. 
B otryosphaeria, 
and other diseases 
It is advisable that the spray program be changed at the beginning 
of the second brood codling moth. The above suggestions are for a 
possible rotational program. For more exact timing of the sprays, see 
the spray service report. 
Several additional materials may be useful. Trithion 2SW, 1 lb., 
may be used to control mites during cover sprays as well as in the 
delayed dormant. It will give some insect control, but when used alone 
it is not effective enough for such insects as codling moth. 
Phosdrin is an organic phosphate that appears to control red-banded 
leaf roller more effectively than other materials. Should the third brood 
develop, it might be wise to consider the use of phosdrin l SE, 1 pt. 
Such an application may also be useful when unexpectedly large popu­
lations of any pest appear or when control is needed just before 
harvest. 
Even when adjustments are made in the use of specific acaricides 
- that is, when they are omitted from a certain spray or when they 
are used in addition to planned sprays - they should still be used III 
rotation with other acaricides. 
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PEACHES AND APRICOTS 
Rotationa l Control Suggested 
The following spray schedules do not contain specific suggestions
for rotating insecticides. It is, however, suggested that a rotational
pattern of control be considered for each block. Fewer insecticides
are needed on peaches than on apples; thus it's easier to rotate the
main insecticides. Good control has been maintained with all these
chemicals: Dieldrin, DDT, parathion, guthion, sevin, and malathion.It is therefore possible to alternate between these materials from year
to year. 
Dormant Spray: Peaches and Apricots 
Purpose Time to apply Mate rial s in 100 gallon s o f wate r 
For San Jose and In the spring be­ Dormant oil, 3 gal. actualForbes scale, fore buds start to Copper sulfate, 4 lb.European red mite, swell. Do not Hydrated lime, 3 lb.leaf curl apply after growth
starts 
For scale insects Same as above Dormant oil, 3 gal. actualand mites only 
For leaf curl only Same as above Any fungicide, full strength 
The dormant spray is essential because it reduces the number of
mites and scale insects. If populations of these pests are low to start
with, summer control is much easier. Furthermore, both scale insects
and mites are becoming resistant to organic phosphate insecticides in
some orchards. When this resistance develops, the only recourse is
to kill as many as possible in the dormant period.
After the 1959 season, every peach grower should be aware of the
potential danger of peach leaf curl. It can only be controlled before
the growing season starts. After the spores begin to germinate, the
germ tubes enter the leaves and develop internally; thus they are
protected from eradicant fungicides. 
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Prebloom, Early Bloom, and Bloom Sprays: Peaches and Apricots 
Application 
and pu rpose Time to apply Materials in 100 gallons of water 
Prebloom, for cur­ Just before blos­ 50% dieldrin, Yz lb., or 15% para­
culio and catfacing 
insects 
soms begin to open tion, 2 lb. 
(If preferred, a commercial dieldrin, 
DDT, or parathion dust may be used 
instead) 
Early bloom, for When 5% of blos­ Microfine sulfur, 3 lb., and 50% dich­
brown rot blossom 
blight, curculio, 
soms are open lone, 1,4 lb., plus either 50% dieldrin, 
Yz lb., or 15% parathion, 2 lb., or 
catfacing insects 25% guthion, 1~ lb. 
eOr make 2nd dust application, pref­
erably one containing dichlone) 
Bloom, for brown As near to full­ Microfine sulfur, 3 lb., and 50% dich­
rot blossom blight bloom tage as lone, 1,4 lb. 
possible eOr use a non-insecticide sulfur­
dichlone dust) 
The prebloom spray is to be used only where curculio and cat­
facing insects have caused special problems. At this time of year, 
these insects are especially likely to be in the orchard border. So 
treat the outside rows especially well. 
Be sure to read the labels on the packages of fungicides and insec­
ticides. Observe special caution when using organic phosphates. Dusts 
of parathion and guthion are particularly dangerous. 
The early bloom spray is particularly important fo r controlling 
brown rot blossom blight. Only the very young blossoms are sus­
ceptible. 
To avoid possible damage to bees, the bloom spray should not 
include an insecticide. 
Cat-f a c ed peach 
(near righ t ) and 
peach with curculio 
damage (far right). 
(Fig. 5) 
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Petal-Fall, Shuck-Split, First and Second Covers:

Peaches and Apricots 

Application
and purpose Time to apply Materi al s in 100 gallons of water 
Petal-fall , for When at least }:4 Microfine sulfur, 6 lb., plus eitherbrown rot, cur­ of petals have 50% dieldrin, 1/z lb., or 50% sevin,culio, catfacing fallen 2 lb., or 15% parathion, 2 lb., or 25%insects guthion, 11,4 lb.
(If preferred, either dieldrin, sevin,
or parathion dust may be used) 
Shuck-split, for cur­ When 1,4 of the Same as for petal-fall
culio, brown rot, shucks are splitting (If preferred, dieldrin or parathioncatfacing insects dust may be used) 
1st and 2nd covers, At lO-day intervals Same as for petal-fallfor same pests as following shuck­ (If preferred, dieldrin or parathionabove split dust 1nay be used) 
The petal-fall application is important in cool seasons when tree
development is slow. The shuck-split and first and second covers
come when young fruits are first exposed and thus need protection.
Parathion dusts are safest when applied with a liquid duster. Do
not dust when the wind will carry the material into nearby residences.
Follow the necessary precautions when using organic phosphates.
Mites may start building up at the time of the shuck-split and first
and second covers. If so, include one of the following materials in
the regular sprays: 18.5-percent Kelthane, 2 pounds of the wettable
powder or 2 pints of the emulsifiable concentrate; Chlorobenzilate 2SW,
1Yz pound; or ovex SOW, Yz pound.
Apply thinning sprays ( page 6) 2 weeks after shuck-off. 
Peach scab (left) and brown rot (right ). (Fig . 6) 
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Third and Following Covers: Peaches and Apricots 
Application Time to apply Materials in 100 gallons of water
and pu rpose 
3 rd and 4 th cove rs, At lO-day intervals 50% captan, 2 lb., or microfine sul­
for curculio, stink after the 2nd cover fur, 6 lb., plus either 50% sevin, 2 lb., 
bug, oriental fruit or 15% parathion, 2 lb., or 25% 
moth, brown rot, guthion, It,4 lb., or 25% malathion, 
scab 3 lb., or 50% DDT, 2 lb., or 50% 
dieldrin, Yz lb. a 
(Or 1tSe sevin or parathion dustb ) 
5th cover, for cur­ About 1 month be­ 50% captan, 2 lb., or microfine sul­
culio, oriental fruit fore harvest fur, 6 lb., plus either 50% sevin, 2 
moth, brown rot lb., or 25% parathion, I t,4 lb., or 25% 
guthion, 2 lb., or 25% malathion, 3 lb. 
(Or use parathion dust) 
6 th, 7th, and 8th 21, 14, and 7 days 50% captan, 2 lb. 
covers, for brown before harvest (Or use 7.5% captan dust) 
rot 
a Omit dieldrin in the fourth cover. Neither DDT nor dieldrin should be used at this 
time on peaches because of the residue problem. 
b Since dust applications usually do not control pests as satisfactorily as sprays, it may 
be necessary to space the dust applications 7 days apart instead of 10. An extra dusting is 
advisable. 
The fifth cover should be timed to protect the fruit from attack 
of second-brood curculio and third-brood oriental fruit moth. This is 
usually the last insecticide spray before harvest, although the organic 
phosphates may be used closer to harvest if necessary. 
All these sprays are important for the control of brown rot, 
which is one of the most serious diseases of peach, apricot, plum, and 
cherry. This disease is not difficult to control when the fruits are not 
injured. But even the slightest injury, such as a puncture by a stink 
bug's beak or a tiny pin prick, is enough to allow the fungus to enter 
the flesh of the fruit. After a fruit is picked, the area where it has 
been broken off the stem is susceptible to infection. Hydrocooling is 
suggested, where it is available, for peaches that are to be shipped long 
distances. 
Peach Tree Borer Control 
Special attention is usually needed to control the peach tree borer 
and lesser peach tree borer. The peach tree borer infests the trunk of 
the tree near the soil level. The lesser peach tree borer infests the 
trunk and scaffold branches, especially near wounds or weak crotches. 
Parathion and guthion are recommended for controlling both borers. 
DDT will control the peach tree borer but is not effective for the 
lesser peach tree borer. If you use parathion or guthion in your regular 
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schedule, you may get control by making a special effort to hit the

trunk and scaffold branches with the sprays.

When the regular schedule does not give satisfactory control,

the following special sprays are suggested: 

Approximate datesPurpose Materials in 100
of applicationS gallons of water 

For peach tree July 5 and 25 and 
 50% DDT, 6 lb.borer August 15 or 15 % parathion, 3 lb.

or 25% guthion, 2 lb. 

For peach tree borer 
 June 10, July 5 25% malathion, 3 lb.and lesser peach tree and 25, and or 15% parathion, 3 lb.borer August 15 or 25% guthion, 2 lb. 
a These dates apply to the southern third of Illinois. They would be somewhat later in thenorthern areas. 
When applying these heavy mixtures, do not spray the fruit. If
parathion or guthion is used, you may be able to control both borers

with the same sprays, applying them on the dates suggested for the
lesser peach tree borer.

Crystalline paradichlorobenzene (PDB) will also give reasonably
good control of the peach tree borer. Apply it to the ground in a ring

around the tree - just far enough away that it does not touch the
bark. Then cover it with 3 to 5 spadefuls of earth. Use these amounts
of PDB: 

Trees 1 year old, % oz. Trees 3 to 5 years old, 34 oz.

Trees 2 years old, % oz. Trees 6 to 10 years old, 1 oz.

Trees older than 10 years, 1 to 2 oz. 
Treatments are more effective in the fall than in the spring. Soil I. temperature should be 55 ° or over to volatilize the material. In gen­
eral, the best dates for treatment are from September 25 to October 15, !~ 
depending on latitude and soil temperatures. 

How Many Bugs Are on Your Trees? 
An easy way to determine how many tarnished plant bugs, curculios,
stink bugs, and other catfacing insects are on your trees is to jar orbump them off and count them. First spread white cloth under thebranches (two sheets work fine ) without touching the branches. Then
give the branches in the main framework a sudden jar, using a pole
with a piece of rubber tire on the end. Many of the insects will fall
to the sheet and will "play possum" long enough to be counted. t 
" 
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Make such a count on five trees, one in each of five edge rows 
where insects will be most numerous. Jar the same trees once or twice 
a week and keep a record of the count. This will help you to determine 
the general insect population in your orchard and to decide what sprays 
to use and when and how to use them. 
Virus Diseases 
Peach yellows, peach rosette, phony peach, and yellow-red virosis 
are virus diseases of peaches that are known to be present in I llinois. 
Peach yellows is often harbored in the plum, where the symptoms are 
inconspicuous. Wild plums should therefore not be left growing near 
peach orchards. Yellow-red virosis is primarily a disease of choke­
cherry, but it may spread to peaches. All chokecherries within half a 
mile of peach orchards should be destroyed. The common wild black 
cherry does not carry this virus. 
If you suspect virus diseases, write the State Nursery Inspection 
Service, Glen Ellyn, Illinois, for an inspection. If a virus should be 
identified in your orchard, plan immediately to remove infected trees. 
CONCENTRATE SPRAYING 
A good many orchard men have saved time, labor, and mate­
rials with concentrate spraying . The theory is to use as much 
chemical per tree as in the standard schedules, but less water. 
For example, a standard recommendation for DDT might be 1 
pound actual to 100 gallons. With a conventional sprayer, about 
600 gallons of this mixture would be needed for an acre of 
orchard 25 to 30 years old. If the spray were concentrated 3 
times, then 3 pounds actual of DDT would be used to 100 gallons 
of water, and 200 gallons would be used for an acre of orchard. 
Either way, 6 pounds of DDT would be applied per acre. 
Tests have been conducted with as high as 10 to 12 times 
the normal concentration. Thus far, however, it appears that 2 to 
4 times is the most practical concentration for efficient control of 
orchard insects and diseases. 
3 2  
A p p l i c a t i o n  a n d  p u r p o s e  
D o r m a n t ,  f o r  p e a r  p s y l l a  a n d  
s c a l e  
B l o o m ,  f o r  f i r e b l i g h t  
C a l y x ,  f o r  c o d l i n g  m o t h ,  
c u r c u l i o ,  l e a f  s p o t ,  p e a r  
s c a b  
1  s t  c o v e r ,  f o r  c o d l i n g  m o t h ,  
c u r c u l i o ,  l e a f  s p o t ,  p e a r  
s c a b  
2 n d  c o v e r ,  f o r  c o d l i n g  m o t h ,  
c u r c u l i o ,  l e a f  s p o t ,  s c a b  
3 r d  c o v e r ,  f o r  c o d l i n g  m o t h ,  
c u r c u l i o ,  l e a f  s p o t ,  s c a b  
A d d i t i o n a l  s p r a y s  
- f o r  c o d l i n g  m o t h  a n d  
l e a f  s p o t . . . . . .  . .  .  .  . .  . .  .  
- f o r  p s y l l a  . . . . . . . . . . . .  .  .  
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P E A R S  
S p r a y  S c h e d u l e  
T i m e  t o  a p p l y  
B e f o r e  b u d s  b e g i n  t o  
o p e n .  N o t  n e e d e d  
e v e r y  y e a r  
2  s p r a y s  4  d a y s  a p a r t  
s t a r t i n g  w h e n  1 0 %  
o f  b l o o m s  a r e  o p e n  
A s  s o o n  a s  p e t a l  s  

h a v e  f a l l e n  

1 2  d a y s  a f t e r  c a l y x  
s p r a y  
1 4  d a y s  a f t e r  1 s t  
c o v e r  
1 4  d a y s  a f t e r  2 n d  
c o v e r  
A s  n e e d e d  ( s e e  
s p r a y  s e 1 ' v i c e  r e p o r t )  
W h e n  n y m p h s  a r e  

v i s i b l e  o n  w a t e r  

s p r o u t s  

M a t e r i a l s  i n  1 0 0  
g a l l o n s  o f  w a t e r  
D o r m a n t  o i l ,  3  g a l .  
C o p p e r  s u l f a t e ,  1  l b .  
H y d r a t e d  l i m e ,  3  l b .  
C o m m e r c i a l  w e t t i n g  
a g e n t ,  2 - 3  o z .  
( f o r  u s e  o f  s t r e p t o l J 1 } ' c i n  
s e e  p a g e  3 7 )  
L e a d  a r s e n a t e ,  3  l b .  
H y d r a t e d  l i m e ,  3  l b .  
M i c r o f i n e  s u l f u r ,  8  l b .  
- o r -
L e a d  a r s e n a t e ,  3  l b .  
7 5 %  f e r b a m ,  1 Y 2  l b .  
S o y b e a n  f l o u r ,  l A  l b .  
S a m e  a s  f o r  c a l y x  
S a m e  a s  f o r  c a l y x  
S a m e  a s  f o r  c a l y x  
S a m e  a s  f o r  c a l y x  
C o p p e r  s u l f a t e ,  2  l b .  
H y d r a t e d  l i m e ,  4  l b .  
S u m m e r  o i l ,  6  q t .  
- o r ­
1 5 %  p a r a t h i o n ,  2  l b .  
( s e e  p a g e s  1 2  a n d  1 3  
f o r  p r e c a u t i o n s )  
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PLUMS 
Spray Schedule 
Application Time to apply Materials in 100 gallons of water
and purpose 
Dormant, for scale Before buds open Dormant oil, 3 gal. 
insects 
1st cover, for cur­ After shucks have Lead arsenate, 3 lb. 
culio, brown rot fallen Copper sulfate, 1 lb. 
Hydrated lime, 2 lb. 
Summer oil, 1 qt. 
2nd cover, for cur­ 10 days after 1st Same as for 1st cover 
culio, brown rot cover 
Additional covers 
- for brown rot. .. At 7-day intervals Microfine sulfur, 8 lb., or 50% cap­
starting 3 weeks tan, 2 lb. 
before harvest 
- for aphids ...... As needed 25% malathion, 2 lb. 
Plums are subject to two virus diseases, rosette and yellows. The 
only way to control these diseases is to remove all infected trees 
promptly. 
Black knot, a fungus disease, may be controlled by removing and 
burning, for two successive years, all twigs showing knots during the 
winter. The knots may be cut out of large limbs, thus saving the 
limbs. It is sometimes helpful to spray with this mixture: copper 
sulfate, 12 pounds; hydrated lime 12 pounds; and miscible dormant 
oil, 2 gallons, in 100 gallons of water. Apply to infected trees as the 
buds begin to swell. Follow this spray with the regular cover sprays 
shown in the schedule above. 
For borer control, see page 29. 
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C H E R R I E S  
S p r a y  S c h e d u l e  
A p p l i c a t i o n  
a n d  p u r p o s e  
T i m e  t o  a p p l y  M a t e r i a l s  i n  1 0 0  g a l l o n s  o f  w a t e r  
D o r m a n t ,  f o r  s c a l e  
B e f o r e  b u d s  o p e n  D o r m a n t  o i l ,  3  g a l .  
i n s e c t s  
1 s t  c o v e r ,  f o r  
b r o w n  r o t ,  l e a f  
s p o t ,  c u r c u l i o ,  
s l u g s  
A f t e r  s h u c k s  h a v e  
f a l l e n  
L e a d  a r s e n a t e ,  3  l b . ,  o r  5 0 %  d i e l d r i n ,  
1 / z  l b . ,  p l u s  e i t h e r  7 5 %  f e r b a m ,  2  l b . ,  
o r  6 5 %  d o d i n e ,  1 / z  l b . ,  o r  g l y o d i n ,  1  
q t . ,  a n d  7 5 %  f e r b a m ,  l i z  l b .  
2 n d  c o v e r ,  f o r  s a m e  
1 0  d a y s  a f t e r  1 s t  S a m e  a s  f o r  1 s t  c o v e r  
p e s t s  a s  1 s t  c o v e r  
c o v e r  
A d d i t i o n a l  s p r a y ,  
f o r  l e a f  s p o t  
A f t e r  h a r v e s t  
6 5 %  d o d i n e ,  1 / z  l b . ,  o r  g l y o d i n ,  1  q t . ,  
o r  7 5  %  f e r b a m ,  2  l b . ,  o r  a c t i - d i o n e ,  
2  p . p . m .  
B r o w n  r o t ,  c u r c u l i o ,  a n d  l e a f  s p o t  a r e  t h e  t h r e e  m a i n  p e s t s  o f  
c h e r r y .  I f  y o u  c a n  c o n t r o l  c u r c u l i o ,  t h e n  b r o w n  r o t  w i l l  n o t  b e  s o  
s e r i o u s ,  f o r  i t  c a n  i n f e c t  o n l y  t h e  i n j u r e d  f r u i t s .  
L e a f  s p o t  c a u s e s  l o s s  o f  l e a v e s  a n d  i s  s o m e t i m e s  s o  s e v e r e  t h a t  
t h e  t r e e  d i e s .  S i n c e  i t  w i n t e r s  o v e r  i n  t h e  d e a d  l e a v e s  u n d e r  t h e  t r e e ,  
r a k i n g  a n d  b u r n i n g  s u c h  l e a v e s  i n  t h e  l a t e  f a l l  i s  a d v i s a b l e .  E i t h e r  
E l g e t o l  o r  K r e e n i t e ,  w h e n  s p r a y e d  o n  t h e  g r o u n d  u n d e r  t h e  t r e e  i n  
e a r l y  s p r i n g ,  w i l l  f u r t h e r  r e d u c e  w i n t e r  c a r r y o v e r .  U s e  e i t h e r  m a t e r i a l  
a t  t h e  r a t e  o f  Y z  g a l l o n  i n  1 0 0  g a l l o n s  o f  w a t e r ,  a n d  a p p l y  a b o u t  5 0 0  
g a l l o n s  p e r  a c r e .  
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ORCHARD FUNG ICIDES AND BACTERICIDES 
Acti-dione is one of the few antibiotics used against fungi. It is 
available in tablet form. One 380-milligram tablet to 100 gallons of 
water is equivalent to 1 part per million. Acti-dione is extremely toxic 
to fruit plants if used at rates above 2 p.p.m. Thus far, it has been 
approved for use only on cherries. It is especially effective against 
cherry leaf spot. Since this disease can be extremely destructive in the 
post-harvest period, a spray of 1 p.p.m. (2 tablets in 100 gallons) is 
recommended immediately after harvest. 
Captan is available as a 50-percent wettable powder, and at full 
strength, 2 pounds are used to 100 gallons of water. It is also mar­
keted as a 7.S-percent dust. Captan causes a minimum of plant injury 
and is especially favored for use on russet-susceptible apple varieties 
such as Golden Delicious. It has been effective against a large number 
of diseases, including apple scab, fly speck, sooty blotch, B otryosphaeria, 
bitter rot, and brown rot; but it will not control powdery mildew or 
the rust diseases. It is compatible with everything except alkaline and 
oily materials. 
Dodine (Cyprex) is formulated as a 6S-percent wettable powder 
and its recommended use at full strength is Yz pound in 100 gallons. 
It is to be used only for control of apple scab and cherry leaf spot. 
It can both eradicate these diseases and protect the orchard from them. 
The effectiveness of Dodine against cherry leaf spot has caused it to 
be termed a "wonder chemica1." It is also one of the most effective 
fungicides available for controlling apple scab and should be used in 
orchards where scab has been a serious problem. Its use on apples, 
however, should be confined to the early sprays through the petal fall 
period. Although it is compatible with most orchard chemicals, it 
should not be used with alkaline materials such as lime. 
Dichlone, when marketed as a 50-percent wettable powder, 
should be used at ;.4 pound in 100 gallons. It is also available as a 
sulfur-dichlone wettable powder and as a 7.S-percent dust. It is ex­
cellent for inhibiting fungus spores and has no residual effect. At 
90° F. or above, it may be toxic to plants. In Illinois it is used mainly 
for control of brown rot blossom blight on peaches because it is more 
effective than any other material for this purpose. Some growers have 
found a dichlone-sulfur dust effective as a supplement to the regular 
apple scab spray early in the spring. 
36 CIRCULAR NO. 821 
Ferbam is a protective type fungicide marketed as a 76-percent
wettable powder. Recommended rate of use is 2 pounds in 100 gallons.
Ferbam is particularly effective against cedar apple rust, quince rust,
and apple blotch. It is compatible with all orchard sprays except those
containing lime and copper. It is synergistic with sulfur - that is, the
two materials enhance each other's effectiveness. Ferbam is considered
toxic to some russet-susceptible varieties. 
Glyodin is a liquid protectant fungicide. When it is used alone
the rate is 1 quart in 100 gallons. It is effective against apple scab,
sooty blotch, and fly speck, and also suppresses red mites. Because ofits excellent wetting and sticking properties, it is frequently combined
with other fungicides and insecticides. When glyodin is used in this
way, the rate is 1 pint in 100 gallons. Glyodin is compatible with all
common orchard insecticides and fungicides, and has been found to
increase the effectiveness of some of these materials such as captan.
For all these reasons and also because of its comparatively low cost,
its use is growing. 
Karathane is a 50-percent actiye wettable powder used for
powdery mildew control at the rate of Yz pound in 100 gallons. It is
used primarily in the summer when sulfur is likely to be toxic to trees. 
Lime sulfur is an eradicant and protectant fungicide available inboth liquid and dry form. The liquid is recommended at 2 gallons in
100 gallons of water, and the dry at 8 pounds in 100 gallons. Because
lime sulfur can damage trees, its use has steadily declined in the last
15 years. However, a number of growers still use it on apples in the
prepink spray, since it is relatively inexpensive and is effective against
apple scab. 
Organic mercury compounds are available in both powder and
liquid form. They should be applied according to the manufacturer'sdirections. Their primary use is for apple scab control. They eradicate,but do not protect. These materials should only be applied early in
the season, when infections of apple scab are most serious. It is de­
sirable to combine them at one-half strength with a protective fungi­
cide also at half strength. To be most effective, organic mercury sprays
should be applied within 72 hours after an infection period. These are
the only fungicides that can be reliably used in an "after rain pro­
gram." Organic mercury materials should not be applied after thefruit forms for two reasons. There is a zero mercury tolerance on
fruit, and the phenyl mercuries cause fruit thinning. 
Phaltan is a 50-percent wettable powder used at the rate of 2
pounds in 100 gallons. Chemically it is closely related to captan. It is, 
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however, slightly more toxic both to fungi and to plants than is captan. 
Phaltan will defoliate peaches at 1 pound in 100 gallons . Its effective­
ness in controlling B otryosphaeria rot on apple fruits has brought it 
notice. It can be used in summer sprays at the rate of Yz to 1 pound 
in 100 gallons without causing fruit russet. Thus far, however, it has 
not received clearance for use on apples. 
Streptomycin is available in many different powder and liquid 
formulations. It is the only effective treatment for the fireblight disease 
of apple and pear. Because a residue tolerance has not been established, 
its use is confined to the pre-fruit stage. At least three sprays at 50 
p.p.m. are recommended, beginning when the first blossoms open and 
continuing at 5- to 7-day intervals until petal-fall. It may be combined 
with other sprays if necessary. 
Sulfur, a protectant fungicide, is ayailable as microfine wettable 
powder. Recommended rate, when it is used alone, is 6 to 8 pounds 
in 100 gallons. (Paste forms of sulfur are still available commercially, 
but are not generally used because they are inconvenient to handle.) 
Sulfur is now recommended at half strength (3 to 4 pounds in 100 
gallons) in combination with half strength of an organic material. 
This combination is a very effective fungicide against apple scab and 
also gives protection against powdery mildew infection. As the weather 
gets warm, sulfur is omitted from the spray and if powdery mildew 
control is still desired, Karathane is added. Sulfur is still the mainstay 
in the control of peach diseases and is recommended throughout the 
season except in preharvest applications. It is especially important in 
the early cover sprays to control peach scab. 
Thiram is a 50-percent wettable powder recommended at 2 
pounds in 100 gallons. This protectant fungicide is effective against 
many diseases such as apple scab, apple blotch, cedar apple, and quince 
rust. It may also reduce Botr)lOSphaeria infections. It is considered to 
give excellent finish on russet-susceptible varieties such as Golden 
Delicious. It is very compatible with all common fungicides and 
insecticides. 
Zineb, a protective fungicide, is a 75-percent wettable powder. 
Recommended rate is 2 pounds in 100 gallons. It is effective for the 
rust diseases and many of the summer diseases on apple such as black 
rot, sooty blotch, and fly speck. Zineb plus captan, each at half 
strength, is one of the most popular apple orchard fungicides. Since 
Zineb is compatible with all orchard chemicals, it may be used almost 
without discretion in the apply spray schedule. 
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I N S E C T I C I D E S  A N D  A C A R I C I D E S  

P a c k a g e  l a b e l s  a r e  a  m o s t  v a l u a b l e  s o u r c e  o f  i n f o r m a t i o n  a b o u t  
i n s e c t i c i d e s  a n d  a c a r i c i d e s .  T h e s e  l a b e l s  m u s t  b e  r e a d  b e f o r e  u s i n g  
t h e  m a t e r i a l s  i n  t h e  p a c k a g e .  
C a r b a m a t e  I n se c t i c i d e  
S e v i n .  E f f e c t i v e n e s s  a g a i n s t  a  w i d e  r a n g e  o f  i n s e c t s  a n d  l o w  u s e  
h a z a r d  m a k e  s e v i n  a  v a l u a b l e  t o o l  f o r  f r u i t  p e s t  c o n t r o l .  O n e  p o u n d  
o f  5 0 - p e r c e n t  w e t t a b l e  p o w d e r  i n  1 0 0  g a l l o n s  o f  w a t e r  h a s  b e e n  c o n ­
t r o l l i n g  c o d l i n g  m o t h  a n d  g r e e n  a p p l e  a p h i d .  T w o  p o u n d s  a r e  u s u a l l y  
r e q u i r e d  f o r  p l u m  c u r c u l i o ,  t a r n i s h e d  p l a n t  b u g s ,  s t i n k  b u g s ,  r o s y  
a p h i d s ,  p e r i o d i c a l  c i c a d a ,  r e d - b a n d e d  l e a f  r o l l e r ,  a n d  o r i e n t a l  f r u i t  
m o t h ,  a l t h o u g h  l Y z  p o u n d s  w i l l  c o n t r o l  s m a l l  n u m b e r s  o f  t h e s e  p e s t s .  
S e v i n  i s  e s p e c i a l l y  e f f e c t i v e  a g a i n s t  p e r i o d i c a l  c i c a d a .  I t  m a y  b e  u s e d  
a l o n e  i n  a  s c h e d u l e  w i t h  g o o d  r e s u l t s ,  e x c e p t  t h a t  m i t e s  w i l l  n e e d  s p e c i a l  
a t t e n t i o n  a s  t h e y  m a y  t e n d  t o  m u l t i p l y  r a p i d l y .  T o  a v o i d  p o s s i b l e  
f r u i t  d r o p  o f  a p p l e s ,  d o  n o t  a p p l y  u n t i l  1 5  d a y s  a f t e r  p e t a l - f a l l ,  e s p e ­
c i a l l y  o n  t r e e s  e a s i l y  t h i n n e d .  
C h l o r i n a t e d  H y d r o c a r b o n s  
A c a r i c i d e s  
T h e  f o l l o w i n g  t w o  c h e m i c a l s  a r e  s p e c i f i c  f o r  m i t e  c o n t r o l  w i t h  
p r i m a r y  a c t i o n  a g a i n s t  m o b i l e  m i t e s .  B o t h  h a v e  l o w  u s e  h a z a r d .  
C h l o r o b e n z i l a t e  i s  a  m e d i u m - l a s t i n g  c h e m i c a l  f o r  m i t e  c o n t r o l  
o n  a p p l e s  a f t e r  s e c o n d  c o v e r .  U s e  m o r e  t h a n  o n e  f u l l - d o s a g e  a p p l i c a ­
t i o n  f o r  a l l  s p e c i e s .  
K e l t h a n e ,  a  l o n g - l a s t i n g  c h e m i c a l  f o r  a l l - s e a s o n  u s e ,  h a s  g i v e n  
e x c e l l e n t  c o n t r o l  o f  a  w i d e  r a n g e  o f  m i t e s .  T h e  l i q u i d  p r e p a r a t i o n  i s  
m o s t  e f f e c t i v e .  
I n s e c t i c i d e s  
B H C  i s  a  c o n t a c t  a n d  s t o m a c h  p o i s o n  s u g g e s t e d  p r i m a r i l y  f o r  
a p h i d  a n d  m i t e  c o n t r o l  b e f o r e  b l o o m .  
D i e l d r i n  h a s  h i g h  c o n t a c t  a n d  s t o m a c h  t o x i c i t y  t o  i n s e c t s  a n d  
i s  h i g h l y  p e r s i s t e n t .  I t  c o n t r o l s  c u r c u l i o  w e l l  a n d  i s  e f f e c t i v e  f o r  t r e e  
b o r e r s .  A l t h o u g h  i t  k i l l s  s t i n k  b u g s  a n d  t a r n i s h e d  p l a n t  b u g s ,  i t s  a c t i o n  
i s  s l o w .  U s e  h a z a r d  i s  m o d e r a t e l y  h i g h .  
D D T  h a s  a  w i d e  r a n g e  o f  e f f e c t i v e n e s s  a n d  u s e .  A f t e r  l o n g  u s e ,  
c o d l i n g  m o t h s  a r e  b e c o m i n g  r e s i s t a n t ,  b u t  D D T  i s  s t i l l  e f f e c t i v e  o n  
t a r n i s h e d  p l a n t  b u g s  a n d  m a n y  o t h e r  p e s t s .  
39 PEST CONTROL IN COMMERCIAL FRUIT PLANTINGS 
Endrin is similar in chemical composition and action to dieldrin. 
It is very effective for mice, red-banded leaf roller, and plum curculio. 
Use hazard is high. A very low dosage will kill fish so avoid spraying 
in the watershed of a fishing pond. Use on apples only; do not use 
after first cover. Wettable powder is preferred for tree applications 
because other formulations may cause fruit russet. 
Methoxychlor is similar to DDT and is effective on many of the 
same insects, but to a slightly less degree. Methoxychlor also controls 
plum curculio and apple maggot. It usually has to be used at a higher 
rate than DDT but it may be used closer to harvest. It is suggested 
for late-season use as a wettable powder. 
TDE is used primarily for control of leaf rollers and is still 
among the most effective materials for this purpose although some 
resistance seems to be developing. 
Dinitro Compounds 
DN 289 or Elgetol 318, Elgetol, and DNDry Mix Number 1 are 
dinitro compounds to be used during the dormant period for killing 
aphid eggs and scale insects. They may also kill 60 to 95 percent of 
European red mite eggs. To avoid damage these compounds must be 
used before the buds break. Other materials are available for the 
same pests during the pink or later stages. 
Petroleum Oils 
More highly refined oils are available now than in the past. Read 
and follow the label carefully. Dosage is usually 2 to 3 gallons in 100 
gallons of water. Oils may be applied later than the dinitros, or as 
late as silver tip or delayed dormant stages. Combinations of oil and 
phosphorus-based materials such as Ethion and Trithion have effec­
tively controlled aphids, European red mites, and scale insects. New 
oils are being developed for use on foliage. 
Phosphorus-Based Chemicals - (Organic Phosphates) 
Although a wide range of characteristics is associated with this 
group of chemicals, they are all hazardous to handle because they are 
highly toxic and can penetrate the skin rapidly. Resistance to them 
has developed quickly, especially among mites. Little is known about 
the mechanism of resistance, but mites seem to become resistant to a 
new phosphate sooner if they are already resistant to another phos­
phate. Except for long-lasting chemicals, phosphates should be used 
in several applications at short intervals for mite control. Phosphates 
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may be used against insects that can be killed while they are in the
dormant stage. 
Demeton (Systox) is a systemic chemical- that is, it is ab­
sorbed by plant tissues. It gives very good control of aphids and mites
on apples. Two applications about 7 days apart - each from a dif­
ferent side of the tree - are effective if done before the leaves harden
off during the summer. After that, the material is not absorbed well.
No more than three applications should be made in one season. Use
hazard is high. 
Diazinon is effective against a wide range of insects. It will not
stop high populations of red-banded leaf rollers or mites, but it sup­
presses both. It is good against codling moth, aphids, and apple
maggot. The use hazard is moderate; effects are moderately long­
lasting. Diazinon is suggested for late-season use in cover sprays. It
may cause russet if it is used on young fruit. 
Ethion, when used with oil in the delayed dormant spray, will
effectively control aphids, mites, and scale insects. Ethion alone has a
moderate use hazard, but oil increases the danger of skin absorption.
Ethion is moderately long-lasting. 
EPN is similar in action to parathion. It is more effective than
parathion for mites but slightly less effective on insects. Use hazardis high. EPN is suggested as a possible replacement for parathion
during late season on apples and peaches. 
Guthion has given exceptionally effective control of most pests
on apples and peaches. Use hazard is moderately high, but no plant
injury has been reported. Effects are moderately long-lasting. Wet­
table powder is suggested for early-season use. Do not make more
than eight applications in a season. For exceptionally high populations
of red-banded leaf rollers or rosy apple aphids, use in the pink. To
control mites, use at least three consecutive applications at about 7-dayintervals; inclusion of guthion in cover sprays is especially valuable
for spotted mite control. Guthion acts too slowly to prevent cat facing
on peaches by tarnished plant bug. 
Malathion effectively controls a wide range of insect pests, being
especially good against aphids; and is also effective when first used
against mites. It will not control high populations of curculio or red­banded leaf roller. Since the effects are short-lasting, it may be used
close to harvest. Use hazard is low. 
Parathion has been effective on a wide range of insects. It has
also given good mite control, but mites are generally resistant where 
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it has been used for several years . Effects are moderately short­
lasting; use hazard is high. Parathion may cause russet when used on 
apples early in the season. 
Phosdrin is a very short-lasting, systemic chemical w hich also 
kills by contact. It is especially useful when high populations of in­
sects and mites need to be killed immediately and when control is 
necessary close before harvest. It is very effective against red-banded 
leaf roller. Use hazard is high. 
TEPP is effective for aphids and mites, but is very short-lasting 
and has a high use hazard. 
Trithion is a long-lasting aphicide and acaricide, and is also 
moderately effective against scale and codling moth. It can be used 
with oil in the dormant period. During the growing season it may 
cause leaf burn on very young leaves, especially when drying condi­
tions are poor. Little damage has been experienced in summer during 
good drying conditions. Use hazard is moderate. 
Sulfur-Based Acaricides 
Aramite gives medium-length control during hot weather, but 
now has zero tolerance on fruit at harvest. Any reserve supply may 
be used after harvest on early varieties to prevent high overwintering 
egg population, or on non-bearing trees if needed. 
Chlorbenside (Mitox) in the pink spray has given excellent, 
long-lasting control of European red mite. This material, as well as 
Genite and Tedion, is also effective against the egg stage of all mites . 
Thorough wetting of the trees will give best results. For good cover­
age and therefore good control, a rate Yz to ~ of that recommended on 
the label is suggested in the prepink and pink sprays. A higher rate 
should be used when eggs are very numerous. 
Genite is long lasting, either as a wettable powder or an emulsi­
fiable concentrate. Used in the pink, it gives excellent control of 
European red mite. (For its use against the egg stage, see "chlorben­
side." ) 
Ovex is specific for eggs, thus it must be used in two or more 
consecutive applications. It effectively controls all species on fruit 
trees. Ovex is similar to Chlorbenside, so the two should not be used 
successively. 
Tedion is a long-lasting chemical for use in the pink spray. It 
has given excellent control of European red mite. Like chlorbenside 
(see above) it is effective against the egg stage. 
(Orchardists will find this kind of spray record very useful.) 
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